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FERROELECTRIC 
SEMICONDUCTORS FOR NEXT 

GENERATION SOLAR CELLS
Ferroelectric semiconductors are the critical component in 
a new method of solar energy transduction called the bulk 
photovoltaic effect (BPE).  BPE devices are simple, cost-
effective, and have the potential for high efficiency.  
Historically, BPE efficiencies have been limited due to the 
large band-gaps (Eg>2.5 eV) of the materials used. Our 
work focuses on identifying ferroelectric materials that 
have intrinsically smaller band-gaps in order to increase 
BPE device efficiency. This talk will cover the search, 
discovery, and characterization of three semiconducting 
ferroelectric materials, MAPbI3, SrHfO3, and BaNiO3, 
and the potential of these materials in BPE devices. 
MAPbI3 in particular is a great candidate for BPE devices, 
with a band gap of approximately 1.6 eV, but to date has 
not been shown to have stable ferroelectricity. Using 
unique measurement methods we have confirmed a 
ferroelectric response in this material up to 57 C, which 
is consistent with the tetragonal-to-cubic phase transition 
temperature. Permanent macroscopic ferroelectric domains 
are observed, which show preferential stabilization and a 
distinguishable electrical response, indicating routes to 
increase both device stability and improve photovoltaic 
performance through domain engineering.
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